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Method for navigation with optical sensors, and a device 
utilizing the method 

TECHNICAL FIELD OF THE INVENTION 

The. present invention relates to a method for optical navigation 
on a surface using at least one optical sensor, especially but 
not necessarily related to navigating a portable printer on a 
print medium. The invention also relates to a device utilizing 
this method. 

DESCRIPTION OF BELATED ART 

Hand-held and hand-operated printing devices with an inkjet 
print head are known through various documents. 

US patent No. 5,927,872 by Yamada {Hewlett Packard) discloses a 
system and a method of printing an image represented by a frame 
of image data utilizing a hand-held printer having optical 
sensor means for tracking positions of the hand-held printer 
relative to a surface of a print medium during . a printing 
process. It is monitored in real time using navigation 
information generated by the optical sensor. 

Each optical sensor comprises an array of opto-electronic 
elements to capture images of the surface of a print medium at 
fixed time intervals. Preferably, the optical sensor means can 
detect slight pattern variations on the print medium, such as 
paper fibres or illumination pattern formed by highly reflective 
surface features and shadowed areas between raised surface 
features. These features can then be used as references for 
determining the position and the relative movement of the hand- 
held printer. 

In one embodiment, the hand-held printer contains a navigation 
processor and a printer driver. Using the printer driver, the 
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navigation processor drives the hand-held printer to print 
segments of the image onto a print medium as the hand-held 
printer travels across the print medium to form a composite of 
the image. 

5 In the international application WO 01/74598 Al, a hand-held 
printer in shape of a- pen is shown. The printer writes on a 
special paper having an absolute and unique pre-printed pattern. 
An image sensor inside the printer records an image of the 
paper. The printer is adapted to convert the recorded image into 

10 at least, one recorded position in the form of two coordinates. 
In that way, the printer always knows its exact position and is 
able to print an image stored in a memory inside the printer. 
This printer consequently needs a paper with a certain pattern 
to be able to operate and a processor adapted for pattern 

15 recognition. 

One reason for having a pre-printed paper is that it improves 
and facilitates navigation and positioning of the print head and 
thereby also enhances the printing quality. The positioning 
without special paper is hence a difficult technique to master 
20 when developing hand-held printers that are swept over the print, 
medium with hand movements, to form an image. 

The printout should preferably be possible to accomplish also 
on any print medium and should not be restricted to any paper 
with a pre-printed pattern. 

25 US 5,644,139 (Allen et al.) shows a scanning device and method 
for forming a scanned electronic image that includes using 
navigation information that is acquired along with image data, 
and then rectifying the image data based upon the navigation and 
image information. The navigation information is obtained in 

30 frames. The differences between consecutive frames are detected 
and accumulated. To avoid the accumulation of errors, the 
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accumulated displacement value obtained from consecutive frames 
is updated by comparing a current frame with a much earlier 
frame stored in a memory and using the resulting difference as 
the displacement from the earlier frame. These larger 
5 • displacement steps are then accumulated to determine the 
relative position of the . scanning device. 

The navigation information is acquired by means of at least one 
navigation sensor that detects inherent structure-related 
properties of the surface. 

10 The navigation acquires sample frames with a duration of dt, 
where dt is chosen small enough for the scanning device not to 
move more than one pixel at maximum. The sensor then detects 
which; out of eight different possible movements to a neighbour 
pixel that have taken place, if any. Correlations are used to 

15 find the locations of identical features in successive frames in 
order to determine the displacements of the features from frame- 
to- frame. These correlations are called microsteps. and frame 
rates are chosen to be sufficiently high to ensure that the 
displacements do not exceed the dimension of a single pixel. 

20 To avoid errors that will accumulate during said microsteps, a 
sample frame is stored in a separate buffer memory. This 
separately stored sample frame becomes a new reference frame for 
a subsequent series of correlation computations, referred to as 
macros tep. 

.25 

. One basic problem faced when developing a mobile printer 
navigating on a printout surface is to find optical sensors with 

-* the precision or the stability needed for the navigational 

algorithms so to avoid smudged, uneven and otherwise distorted 

-. 30 printouts . 
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it is an object of the present invention to provide an optical 
sensor with the level of performance needed for extreme high- 
speed real time applications. 

It is also an object of the invention to provide a sensor with 
the. ability, to reduce the number of macrosteps in order to 
reduce the total error. 

SUMMARY 

It is an object of the present invention is to overcome the 
abovementioned problems by providing a method where optical 
sensors mounted on a device in a real time process obtain a very 
high accuracy by reducing the number of macrosteps/recaptures 
and further showing a technique to minimize the error given at 
each raacrostep. 

This object is achieved, according to a first aspect of. the 
invention, by a method for navigation on a surface, using at 
least one optical sensor comprising a image sensor, set to 
capture consecutive images of said surface during movement, each 
image being compared to a previous, the distance between the 
captures being accumulated in order to update the position of. 
said sensor. Furthermore, an observation frame is stored in a 
memory as a reference and in a procedure of tracing the motion 
of this particular region of the surface around the sensor's 
field of view, prediction based e.g. on regression and 
extrapolation is used to anticipate where to find said 
region/observation frame at the next captured image. A number of 
mathematic methods for prediction is conceivable to use at this 
stage, however regression and extrapolation is used in a 
preferred embodiment. 

In a preferred embodiment two sensors are mounted on a handheld 
printer. The position updates then comprise an x- and a y- 
coordinate and an angle of rotation of the printer device. 



In accordance with one embodiment of the invention, every new. 
image, is correlated with a so-called current observation frame 
after juxtaposition and rotation of the images. The image is 
moved around the predicted position, to find out and compare 
which position has the highest correlation with said current 
observation frame. 



In accordance with yet another embodiment of the invention, a 
new observation frame is captured in the field of view of the 
sensor as . the current image approaches the edge of a sensor' s 

10 field of view or if the rotation angle has exceeded a 
predetermined threshold.' Normally this means that when the 
current stored observation frame starts to closing, in at the 
edge of the sensor's field of view, there is a need to capture a 
new observation frame to follow during subsequent .captures of 

15 images. 

Since the only error that can occur with this .technique will 
occur when shifting from a current observation frame to a new 
observation frame, there is a need to . handle this position 
update with greatest care. Therefore according to. yet another 
20 embodiment of the invention the new observation frame is 
captured and stored before it actually serves as the current 
observation frame. After the capture of the new observation 
frame, the old/current is still used for a couple of exposures 
in order to improve the position update which took place during 

: 25 the capture of the new observation frame by interpolating this 
value with previous and subsequent values. This is to get a more 
exact positioning of the sensor or the device before a switch 

T: • where the new observation frame could start to act as the 
current observation frame* 

-***30 The use of said interpolation technique at the time of recapture 
of a new observation frame, together with the actual following 
of a certain area of the surface leads to a very high accuracy 
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in position determination. By choosing a relative large area for 
the sensor's field of view reduces the number of recaptures and 
by choosing a small area for the observation frame reduces the 
risk of finding a secondary correlation maximum at the same time 
5 as entails faster calculation. 

BRIEF DESCRIPTION OP THE DRAWINGS 

The features of the invention believed to be novel are set forth 
. with particularity in the appended claims. The invention itself 
10 however, both as to organisation and method of operation, 
together with further objects and advantages thereof, may be 
best understood by reference to the following description with 
the accompanying drawings, in the several Figures in which: 

- Fig. 1 illustrates a perspective view in section of a 
.15 printing device equipped with a pair of optical sensors,. 

- Fig. 2 illustrates a perspective view from underneath of 
the same printing device, 

- Fig. 3 illustrates a block diagram describing a method for 
navigation using optical sensors according to the present 

20 invention and 

- Fig. 4 illustrates an interpolation method in an x-y- 
: diagram. 

DETAILED DESCRIPTION OF EMBODIMENTS 



25 Referring now in detail to the drawings and initially to Fig. 1 
and 2, there is shown a mobile printer equipped with, a pair of 
optical sensors 3 with an inkjet head 2 designed to provide a 
compact portable printing device in order to enable a user to 
print from small portable devices such as a cellular phone, a 

30 portable PC, a personal digital assistance (PDA) or the. like, 
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and other portable electronic devices or for electronic 
stamping, printing of small texts, tags, addresses, cutting 
and clipping. By fixing a print-head in a construction plate 9 
where one or more positioning sensor means are fixed as well, 
it is possible to obtain a geometrical construction with an x- 
and y- coordinate system and to establish, with great 
mathematical accuracy, the coordinates x and y for each 
individual ink- jet opening/nozzle in the print-head. 

The coordinates, during a time frame, constitute the grounds 
for an accurate and precise spraying of ink-drops onto a 
printing surface according to a predetermined printing design. 



Fig 1 and 2 illustrates a hand operated printing device 
composed by a construction/design body 1 and a print-head 2 

15 which interact with one or more optical positioning sensor 

means 3, a micro controller circuit 4, a communication unit 5 
to transmit the data, one or more command buttons 6, a control 
screen, and a source of energy, in this case a battery 8. The 
mobile printer and its features will not further be described 

20 since the present invention focuses merely on the optical 

sensors. However, the functionality of the mobile printer is 
thoroughly described in the International Publication WO 
03/006244 from the same applicant and hereby incorporated by . 
reference. 

: 25 The optical sensors in a printer device such as above 
consequently needs to be very accurate and the hardware/software 
: ■•: controlling the navigation needs to have a very high real time 
:T: performance in order to process the navigation information and 
thereafter send commands to the printhead. 

;:;*."30 An optical sensor, herein described, is therefore developed to 
I--! . meet this requirement. It is to be noted that the optical sensor 
shown is not limited to a printing device (hereafter called "the 
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device"), but could naturally be used in all possible 
applications in all types of devices where an accurate 
navigation on any surface is needed. 

However, in the preferred embodiment with the mobile printer 
5 device, two sensors are needed to take account for a possible 
rotation of the device during a print out sweep by a user.. A 
user that moves the printer over any printout surface tends to 
form a rotating movement around his elbow. It is though to be 
understood that the method of navigation by optical sensors 
10 described herein is not limited to the use of- exactly two 
sensors, but will also function with a single sensor or a larger 
number of sensors . 

The invention, will not deal with the physical construction: of 
the sensor, but rather software based methods for navigation on 

15 a surface. This application is therefore not limited to any 
special type of optical sensors. However, in an environment 
where the device carrying the sensors according to the invention 
is a mobile printer, a telecentric lens would be preferred since 
that makes the sensor more insensitive to vertical variations on 

20 the printing surface. 

The navigation procedure envisaged is as follows: A CMOS matrix 
of 640X480 pixels is used in a preferred embodiment for each, of 
the. two sensors.. Initially a reference frame is captured in the 
* : " : center of both sensors' field of view. A frame is an image of 
J. 25 24X24 pixels and will from here be called the "observation 
' : '\ frame". The size of the CMOS matrix and the observation frame 

could of course be chosen differently, but in this example these 

«• » - 

r w - 

I~ will be the sizes used. 

9 "t 

As a device with the sensors mounted on is moved around the 
: ". : 30 surface, subsequent images are captured at equal time intervals 
dt. The distances covered between the moment the reference frame 
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was captured and the moment of the latest captured image in both 
sensors, together with the angle between the two radius vectors, 
yield the position and the orientation of the device . at every 
exposure. This is the so-called normal capture procedure, 
5 described further below. 

From time to time there is a need to capture a new reference 
frame, the so-called recapture procedure, also described below. 

Normal capture : Normal capture is the procedure of tracing the 
motion of a particular region of the paper surface around a 
10 sensor's field of view (here 640 X 480 pixels, but can of course 
have other dimensions) between sequential exposures. The 
. . . • reference observation frame is preferably but not necessary 
captured in the center of the field. Each observation" frame is 
in the preferred embodiment 24 x 24 pixels and in the worst case 
15 (motion in one direction along the short side of the field view) 
there will be at least dozens of normal captures until the 
current image reaches the edge of the field and a recapture of a 
new reference observation frame is needed. 



20 



.-25 



Note that each normal capture and the associated distance 
calculation are independent, so there is no error accumulation 
during this stage. 

The distances covered between the moment the reference frame was 
captured and the moment of the latest captured image is obtained 
using a procedure of correlation analysis of images. 



'- It is predicted by a correlation function where to find said 

: particular region between two observation frames by taking 

■ : images at this predicted position, based upon regression and 

r extrapolation of previous values of x, y and theta, where theta 

• : 30 is the angle for the device. The distance between two 

- : consecutive observation frames is naturally dependent on the 
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capture frequency, speed and acceleration of the device, but 
also of any possible rotation. The distance could in this 
preferred embodiment be several, pixels. Having an adequate 
correlation function predicting where to f ind the current 
5 observation frame from one exposure to the other, means that the 
capture frequency does not have to be so high that the maximum 
allowed distance of movement between two captures has to be 
maximum one pixel as in the prior art. A correct correlation 
function will "find" the particular region even though the 
10 distance might be several pixels. This is due to the nature of a 
.sweeping movement by a human hand that cannot alter the 
acceleration or rotation notably between two successive 
captures. 

Each new image is compared to the reference image, by correlating 
15 the new image with the reference image at a number of positions 
around the predicted position and find out which position that 
has the highest correlation. In a preferred embodiment the 
maximum of the correlation function is determined by moving, the 
central pixel region of the 24 X 24 pixel observation frame 
20 around the predicted position, after juxtaposition and rotating 
the two images, to find out which position has the highest 
correlation. Choosing such a small observation frame as 24 X 24 
pixels is advantageous e.g. for avoiding to find a secondary 
maximum. 

25 The most likely position of the maximum is hence predicted from 
the history to determine the velocity and direction of the 
device. The error of the prediction consists of the regression 
": error and the error due to acceleration of the device during the 
interval between exposures. This central pixel region of the 
>30 observation frame, referred to as the "central observation frame 
]: area", could of course vary according to any suitable size, but 



as an example, a 14 X 14 central observation frame area could be 
suitable in a 24 X 24 pixel observation frame. 

To complete the analysis one needs to consider the effects of 
rotation on the correlation function. Rotation in general is. a 
problem, because the light source rotates together with the 
device/ and so do the shadows and the lit spots on the surface 
of the paper. However, it is immediately clear that rotation is 
very, small between subsequent exposures. A rotation of one 
degree between exposures at preferred frequency would correspond 
to about three full rotations/second and that is not a likely, 
speed of rotation expected from the normal user. 

Nevertheless, to take proper account of rotation the reference 
image is rotated before juxtaposition with the current frame. 
This could be achieved using the following procedure: When the 
reference image is captured there is nothing to correlate it- 
with, so the extra cycles are spent on adding some more points 
to the image. The actual reference matrix could e.g. contain 
three times as many points as the normal 24 X 24 observation 
frame; let's say a 70 X 70 frame. When needed, the central 
observation frame area is rotated and the brightness function is 
interpolated from the 70 X 70 matrix. 

Recapture : When the current image approaches the edge of a 
sensor's field of view, a new observation frame is captured in 
the field of view of the sensor. This will happen e.g. when the 
device has moved too far from the stored current/old observation 
frame or when the rotation of the device has changed more than a 
predetermined threshold. New reference images are preferably 
taken for the two sensors simultaneously for symmetrical 
reasons . 



The motion history could be used for analysing and predicting 
the most advantageous (from the point of view of the longest 



time to next recapture) position for the new observation frame. 
This should normally be at the edge of the sensors view, so the 
reference frame could travel through the whole area of the 
sensor before next recapture must take place. The goal must of 
course be to reduce the number of recaptures to minimise 
accumulated errors. 

When a new observation frame is captured it is preferable to use 
the old/current reference observation frame for a couple of more 
exposures to make position prediction more accurate, after the 
system switches to the new reference. This will be described 
more thorough later. 

Fig 3. illustrates an embodiment of a navigation algorithm 
diagram for software in combination with an optical sensor 
according to the invention. 

Initially when placing the device comprising sensors according 
to the invention on a surface an initialisation procedure 20 
takes place as seen in blocks 21-24. The. system will understand 
that the there is no movement since the initial exposures will 
be taken on exact the same spot. All variables could then be set 
to zero. As soon the surface starts to move with respect to the 
sensor, the normal mode 30 is entered. 

The normal mode 30 of capturing frames where the major task of 
navigation is carried out, i.e. to produce the -current" 
coordinates. (x,y) and the angle (theta) for the device is 
illustrated in 31-35. This is done by taking images 32 at a 
predicted position, to find the pattern of the current 
observation frame, the position being based upon regression and 
extrapolation of previous values of x,y and theta 31. An update 
of the device position is hereby obtained 33 after each image 
capturing by accumulating the x-, and y-coordinates . 



in order to predict when we are closing in on the outer 
boundaries of the field of view of the sensor a position of the 
current observation frame a couple of frames ahead is calculated 
34 to see if a recapture is needed 35. The exact number of 
frames, ahead used, is of course optional and could be set for 
each individual use. 

in an alternative embodiment, the . ' condition for a recapture 
could be set to be initialised when the observation frame is 
closing in to a predefined area of the sensor (rather than the 
edge of the sensor) , which is not reliable in terms of having 
perfect optical properties. This is advantageous when having a 
sensor with inbuilt irregularities where, e.g. only the central 
part of the sensor is reliable in optical performance due to 
e.g. an imperfect lens. 

The recapture process 40* starts with an estimation of the next 
position 41 of the device by extrapolation from previous 
positions and initiating the sensor to capture and: store a new 
observation frame somewhere in the sensor's field of view at 
that predicted position 42. Said new observation frame could be 
chosen as said at an edge of the sensor's field of view or in 
any other place within sensor's limits, e.g. at the centre. 

From a hardware point of view the new reference 
images/observation frames are captured and stored in a. dedicated 
buffer, i.e. in a buffer that is not the "current" buffer. Note 
that the current reference images /observation frames remain 
unchanged at this point, and will be used at a few more 
captures. The exact number of times is of course optional. Said 
technique is used since the problem with the new observation 
frame is that its exact location is not known; instead it can 
only be extrapolated from previous positions. Therefore to make 
a better estimate of the exact location of the new observation 



frame, the current observation frame is used to get a few more 
positions. 

As can be seen this technique is visualized in Fig 4. an example 
is given where no exact position for the time when the new 
observation frame was taken (T. 2 ) , since in this example that 
clock cycle is occupied with capturing the new observation 
frame. In the next clock cycle the current observation frame is 
again searched for and when it is found this position update 
could be used together with later and earlier position updates 
to interpolate and get a better position update for the. device's 
position during the "lost" clock cycle while the new observation 
frame was taken. 

Consequently, in order to make a more exact determination of the 
new reference image position, interpolation is used, based on 
the positions surrounding it, i.e. (T 0 , T-x, T_ 3 , T- 4 etc) . Once 
this calculation has been done and when the system decides that 
a change to the new observation frame is needed, the current 
observation frame is replaced by the hew observation frame. 
Hence, the new observation frame will now serve as the current 
observation frame. 

By going back to Fig. 2 we see the same thing described above : in 
the block diagram where frame 44-47 describes the interpolation 
procedure with a loop where it is obvious that the current 
observation frame still is used until a change is needed, even 
though a new observation frame has already been captured and 
stored. The switch from the current observation frame to the new 
observation frame then takes place 49 when the device position 
has been recalculated .48 and the algorithm controls the sensors 
back to normal capture mode 30. This mode is then continued 
until the new observation frame closes in to the outer limit of 
the sensor's field of view or until the rotation exceeds the 
predefined threshold. 



Fast recapture:- If the navigation was not capable to determine 
the position, of the last captured image, i.e. the correlation 
' function failed to find the observation frame, a new observation 
■ frame is captured and is used at once without the substates 
5 handling and interpolation that is done according to previous 
paragraphs. In this case the position of the new observation 
frame is set at the estimated position through regression from 
the history of the previously known positions. 

It is preferable to calibrate the optics . before using it in the 
10 sensor in order to obtain a higher precision • and reduce 
distortion due to imperfectness of the optics. Hence, by using 
calibration data to compensate for. non-perfect optics confer a 
higher precision of the navigation. 
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CLAIMS 



1. A method for navigation on a surface using at least one 
optical sensor comprising an image sensor set to capture 
consecutive images of said surface during movement, each image 
being compared to a previous, the distance between the captures 
being accumulated in order to update the position of sa^d 
sensor, c h a r a c t e r i > e d in that an observation frame 
is stored in a memory as a reference and that each subsequent 
image is compared with a current observation frame in a 
procedure of tracing the motion of a particular region of the 
surface around said image sensor's field of view between 
sequential exposures, finding said particular region at each 
exposure by taking images at a predicted position. 

2. A method for navigation on a surface using at least one 
optical sensor according to claim 1, characterized 
in that said predicted position is identified with at least a 
horizontal and a vertical coordinate and a rotation angle. 

3. A method for navigation on a surface using at least one 
optical sensor according to claim 2, c h a r a c t e r i z e d 
in that two of said optical sensors are mounted on a handheld 
printer device and that said rotation angle defines the rotation 
of said device. 

4 . A method for navigation on a surface using at least one 
' optical sensor according to claim 2 or 3, characteriz 

e d in that each new captured image is compared to said current 
observation frame after juxtaposition and rotation of the 
images . 

5. A method for navigation on a surface using at least one 
optical sensor according to any of claims 1 to 4, charact 

■ e r i z e d in that each new image is compared to said current 



observation frame by correlating the new image with the current 
observation frame at a number of positions around the predicted 
position to find out which position that has the highest 
correlation . 

5 6. A method for navigation on a surface using at least one 
optical sensor according to claim 1, character, ized 
in that a new observation frame is captured in the field of view 
of the sensor as the captured images approaches the edge of a 
sensor's field of view or if the rotation angle has exceeded a 

0 predetermined threshold. 

7. A method for navigation on a surface using at least one 
optical sensor according to claim 6, characterized 
in that the new observation frame is captured at that edge of 
the field of view of the sensor which provides the longest 

.5 predicted elapsed time to' when next recapture must be done. 

8. A method for navigation on a . surface using at least one 
optical sensor according to claim 6, c h a r a c t e r i z e .d 
in that the new reference observation frame is captured in the 
centre of the. sensor' s field of view. 

20. 9. A method for navigation on a surface using at least one 
optical sensor according to claim 6, characterized 
in that the current observation frame serves as reference 
observation frame for one or a few additional exposures after, .a 
new observation frame has been captured and stored. 

25 10. A method for navigation on a surface using at least one 
optical sensor according to claim 9, characterized 
in that the position is estimated by extrapolation from earlier 
position updates as said new reference observation frame is 
captured and that subsequently during said few additional 

30 exposures the position is determined and updated by 
interpolation based on position updates before and after the 



moment the new observation frame was captured; thereafter the 
new observation frame is allowed to serve as current observation 
frame. 

11. A. method for navigation on a surface using at least one 
optical sensor according to claim 6, characterized 
in that a new observation frame is captured and used as current 
observation frame immediately if the position determination for 
the last captured image fails. 

12. A device navigating on a surface by using at least one 
optical, sensor comprising an image sensor set to capture 
consecutive images of said surface during movement, each image 
being compared to a previous, the distance between the captures 
being accumulated in order to update the position of said 
sensor, characterized in that said device comprises 
a memory in which an observation frame is stored as a reference 
image and that said device is arranged to compare each 
subsequent image with a current observation frame in a procedure 
of tracing the motion of a particular region of the surface 
around said image sensor' s field of view between sequential 
exposures, finding said particular region at each exposure by 
taking images at a predicted position. 
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ABSTRACT 



10 



is 



A method for navigation and positioning with optical sensors 
moving over a surface. The sensors light up the surface and 
capture consecutive images. A reference image of a small area of 
the image is stored and the sensor follows said are xn the 
sensor's field of view by predicting where to find said area 
from one capture to another. The prediction is based on 
regression and extrapolation. When the image closing, in on the 
edge of the sensor's field of view a new reference image xs 
captured and stored. Before the new reference image is used as 
reference, the position is updated using interpolation. The 
invention also relates to a device using said method. 

Figuref orpublication: 3 
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TEKNISKT OMRADE 

F6religgande uppfinning avser ett dukffiste for moppstativ dukfSstc fBr moppstativ, 
omfattande en baskropp med ctt ffirsta och ett andra festsattoingsorgaa, fi>r ISrskjutbar 
fastsattning vid ett moppstativ, och infastningsorgan, f5r infitebring av en duk vid 
dukfastet- 

KANDTEKNIK 

1 o i vissa arbetsmomcat som uliors med rnopp anvands dukar, vilka d& behdver kunna 
appliccras vid moppslalivet pa ett enkelt vis. F6r detta andamal finns spccicila 
dukfastcn. Ur ergonomisk synvinkeJ sta^ 

fSr into vara speciellt tungt, efterspm det annars skullcmcd^raoaodig extravikt Vidare 
m&ste det vara latt att applicera vid och ta bort Ma moppstativel samt mfijligt att 

15 f5rskjuta langs moppstativet, for att kunna positioneras i olika lagen. Dessulom bor det 
vara utrustat med infastningsorgan som mojliggSr en snabb applicering av ny duk 
respective snabb losgorning. Ett i dag ofta anvant dylikt dukfaste bar en baskropp som 
ar gjbrt i strSagsprutad aluminium. Sjalva infastningsorganen d&remot, fir gjorda i plast 
och 8r montcradc i urtagningar i den strangsprutade baskroppen. Ett dukfaste utfoxmat 

20 p4 detta vis medfor vissa nackdelar. En forsta nackdel 8r att baskroppen cnbart ar : [ 
utfonnad med forslaikningsribbor i en led, n&oaligen den led i vilken slrangsprulningen 
skcr. Dctta ixmebSr att baskroppen far en god bojstyvhct i cn tv&riklning medan den i en 
motsatt tvaniktning far relativt begrausad bojstyvhct, gcaom alt dot enbart da ar 
basskiklet ingaende i baskroppen som kan motverka bSjspanningar. Eftersom dukfastet 

25 mfiste vara relativt latt m&ste basskiktets tjocklck vara rclalivl begransad, vilket fir till 
foljd att bojstyvheten i baskroppen i denna tvaniktning ar mycket begransacL Som en 
foljd harav, och materiatet aluminiums begransade elasticitet, ar det latt hant att 
dukfistet plastiskt deformeras i denna riktning, vilkel i sin tur far till foljd att dukfastet 
kan fBrlora sitt grepp kring moppstativct. En annan nackdel ar att infastningsorganen ar 

30 anordnade vid baskroppen sa att de utskjutcr ovanfor baskroppens ovre yta och bildar , 
darigenom en upphSjd kan som kan forsvSra arbetet genom att hugga fast mot andra 
foremdl, samt vilket ger moppstativct extra bygghqjd som kan omojfiggora stadning 
inunder lfiga foremal. Dessutom medfor konstruktionen med lostagbara infastnings- 
organ att de v i vissa situations, har benSgenhet att trilla loss fiin baskroppen. Dfirutoycr 

35 tillkommer att tillverkningcn av ett dylikt dukfaste innebar relativt manga arbets- 
operationer, strangsprutning, kapning, hfiltagnmg, framtagning av infastningsorgan, 
montage av tnfSstaingsorgan, etc., vilket leder till relativt h5ga kostnader. 
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KORT BESKKJ VN1NG AV UPPFINNINGEN 

Det 8r ett indamfil med fSrcliggandc uppfinning att elimincra eller &tminstone minimera 
ovan namnda problem, vilkct fistadkommcs medelst ctt dukfSste fBr moppstativ, 
omfattandc cn baskropp raed ett forsta och ett andra fastsattningsorgan, f8r foxskjutbar 
5 fastsaltaing vid ett moppstativ, och infastningsorgan, for infastning av en duk vid 
dukfaatet, varvid namnda infastningsorgan ar integrerade rocd namnda baskropp och 
namnda baskropp uppvisar i tva tvfirgfiende riktningar frfln kant till kant sig strackande 
forstarkningsclemcnt 

1 0 Tack varc utformandct cnligt uppfinningen vinncr man mfinga fordclar. For dot flJista 
skapas cn baskropp hos dnkfastel som innefallar iBrstarkningselement anordnadc i tv& 
tvSrg&cndc riktningar, $& att god bojsty vhet erhalles i alia riktningar. Vidare exhales ett 
duldSste som eliminerar mojligheten att infastningsorganen kan falla ur. DarutSver 
innebar ett dukfaste enligt uppfinningen en vasentlig rationalisering i forhallande till 

1 5 nuvaninde kanda dukfasten genoro att kunna till vexkas i en enda arbetsoperation. 

Knligt yttcriigare aspektcr for uppfinningen gSller att: 

- a§mnda baskropp och nSmnda infastningsorgan Sr gjorda i polymcrt material, 
20 forctr§dcsvis samma polymcra material, 

- godstjocklcken ior den huvudsakliga del en av infastningsorganet vasentligen 

undcrsliger den huvudsakliga godstjockleken for baskroppen, 

25 -nSmndaforstarkningselementar anordnadepaundersidan av namnda baskropp, 

- ovansidan av dukfastet ar anordnad i form av en jamn yta, att nSmnda 

forstarkningselement §r anordnade pa undersidan, 

* 

30 -materialet i baskroppen bar vtsenti^^ 

- det pa undersidan av baskroppen i ororadet kring infastningsorganet finns anordnat ett 
cirkelfbrmigtfBrstgrkningsdcmcnt, 



35 



- atminstone en av namnda sig firan kant till kant strackande forstarkningselement, fir 
integrerade med namnda cirkelformigt forstarkningselement, 
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- fitminstone ctt av namnda fran kant till kant i sig strackande forstarkningselement, 
utstracker sig mellan namnda forsta och andra fastsattaingsorgan, 

■ - naamda fastsattaingsorgan Sr anordnat i namnda forstarkningsclcmcnt. 

5. . 

KORT FIGURBESKRIVNINQ 

I det foljande kommor impfmningen att boskrivas i mer detalj med hanvisning till 
bifogade figurer, i vilka: 

10 Fig. 1 visar cn fSredragen utfSrmgsfbrm av ett dukfaste enligt uppfiriningen sett i 
perspektiv snett firan ovan, 
Fig. 2 visar dukfastet enligt Fig. 1 sett snett undcrifran i perspektiv, och 
Fig. 3 visar ctt snitt genom mariceringen i Fig. 1. 

15 DETALJBESKRTVN1NG 

T Fig. 1 visas en foredragen utforingsform av ctt dukfaste sett i perspektiv snett fran 
ovan- Dukfastet bestar av en baskropp 2, vilket pa integrerat vis aoordnats med 
infastningsorgan 3 for en duk. Irifastrungsorganet 3 bestar av ett antal tunnvaggiga ffikar 
3 1 (sex till antalet), vilka avskUjes fran varandra mcdelst smala spaltcr 32. Baskroppcn 

20 2 har cn utdragen U-formig tvarsnittsprofil. I den inatriktadc ahden awarders, toppdcl 
av U-clcmcntct firms anordnat urtagningar 21, 21A, 21 B, vilka tjanar som fastsattnings- 
organ, for att kunna anordna dukfastet 1 vid ctt moppstativ (ej visat). Dessa fast- 
sattningsorgan, 21 A, 21B ar ulformade i en forslarkningsribba 22, som loper langs 
duklastcls langslrackla kant Av figuren framgar aven att dukfastets langs L ax 

25 vasenlligl stone an dess bredd B. Dukfastet ar foretradesvis gjort i ett och samma 

material, vilket foretradesvis Sr ett lampb'gt polymert material, som ger god elasticitet. 
Av figuren framgar ocksa att den dvre ytan av dukfastet ar i princip heh kontinuerlig, 
dvs. att den inte uppvisar nagra diskontinuiteter i form av hack eller kanter, vilket ar en 
fordel ur manga aspekter. 

30 

T Fig. 2 visas en perspektiwy av dukfastet enligt Fig. I sett underifrfin, Det framgar bar 
att forutom de langstrackta fSrstarknJngsribborna 22, finns aven anordnat ett antal 
forstarkningsribbor 23 som utstracker sig i tvfirled i forhallande till namnda langsgaende 
fbrstarkningsribbor 22. Tack varc detta anordnande kan man erhaUa rnatcrialbesparing 
35 0 chuppua6nskadh6gb6jstyvhetmedhja^ 

cirkelformad fenstarkningsribba 24 finns anordnad kring vart och ett av infastnings- 
organen 3. Atminstonc dc yttrc av dc tvargaende fSrstirkningsribborna 23 ar anordnadc 
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s& att dc sammanfaller med den cirkelformiga jfarstarkningsribban 24, som p& ett 
fSrdclakligt vis fordelar uppstfiende bojspanningar kring infastningsoiganet 3- Vidare 
visas alt fastsattningsorganen 21 A respective 21B beslfir av likfprmiga urtagningar i 
vart och ett av de l&ngsgaende ldpandc forstSikningsribboma 22. Tack vare den goda 
5 elasticiteten i materialct som anvSnds till baskroppen 2 kau dukfastet 1 snappas fast vid 
ett moppstativ (ej visad), vilket underlattas genom att nederdclen kring festsattnings- 
organen ar anordnade med styrytor 25, vilka styrytor 25 salcdcs undcriattar fastsnapp- 
ning av duklaslel 1 . Det framgSr aven att de tvgrgaendc fBrstarkningsribborna 23 ldper 
frSn kant till kant, s& att de vid sina andar integrcras med de langsg&ende fBrstarknings- 
10 ribboma 22. 

I Pig. 3 visas ett snitt igenom dukiastet enligl Fig. 1 . Det framgar bar att tjocklekcn ti 
hos delelementen 3 1 i infSstningsorganet 3 bar en tjoclclek ti som ar mindre an hSlftcn 
sa tjock jaxnfort mod godstjockleken X% som anvands for baskroppen 2. Harigcnom 

15 s§kerstalls att tillrackiigl god flexibilitet skapas hos de fiadrandc, tSrtfonnade flikarna ; 
31, vilket mSjliggor enkel appli cering av en duk. Vidarc framgSr med ly dlighet av 
denna figur att ovre ytan ar ? princip j&nn, vilket medger mSnga loidelar. Framfiiral 1 1 ar 
del en ISrdel att ingen markerad kant bildas i baskroppens overgang till infastnings- 
organen 3, bade ut haodhavande respektive ur hygiens synvinkel. Dessutom framgSr att 

20 de tva inre tvargaeode fSretfirkningsribborna 23 ar placerade sa att de tangerar och ar 
integreradc med vart och ett av dc ringfcnnade forstarkningsribborna 24.. 

Uppfumingen ar into bcgrSnsad av del o van visade utan kan varietas inom ramarna lor 
de efterfoljandc patcntkraven. SSledes inses att det i vissa utforingsfonncr kan vara 
25 flirdelaktigt att anvfinda tv& slags material for framstallning av ett dukf&stc 1 cnligl 
uppfinningen, tcx. genom ett tva-stegs formgjutningsforfarande om tcx. cn knnd 
onskar ett spccicllt slags material i infastningsorgaoet 3 men ett annat i qalva r , 
baskroppen 2. Vidarc inses att ratlinjiga fSrstSrkningsribbor 23 t respektive 22 inte . 
. : nodvandigtvis mSste anvandas utan att det i vissa fell kan vara fordclaktigl med en 

30 annan slags forsl&kningselement, t ex i form av diskreta &sar, cllcr i vissa fall genom att 

it 

'■: intcgrcra vissa lorstarkningselement sa att de uppvisar en kontinucrlig material- 

ufbrcdning. Vidare inses att dessa element inte beh&ver vara ratlinjiga utan t ex kan vara 
» : sinusformiga eller andra satt som ger onskad hfillfasthet Vidarc inses aft forstarfoiings- 

elementen i omrftdet for U-skSnklama inte beh5vcr n& and a ut till yttre kanten. Det inses 
35 aven att manga olika slags material, foretrfidesvis polymer, kan nyttjas for att erhdlia 
onskad flexibilitet/elasticitet 
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PATENTKRAV 

1. Dukfaste for moppstativ, orafattande en baskropp (2) medettffirsta(2IA) ochett 
andra (21 B) fastsfittningsorgan, for ©rskjutbar fastsattning vid ett moppstativ, och 
5 a umMtoneettinfastningsc>rgM^ 

k a n n e t e c k n a t av art nSnmda imastningsorgan (3) Sr integzetal niednanmda 
baskropp (2) och att namnda baskropp (2) uppvisar i tva tvargaende riktni ngar fran 
kant till kant sig strackande foTstarkningselement (22, 23). 

» 

10 2. Dukfaste enligt patentkrav l f kannetecknatavatt nfimnda baskropp (2) och 
niimnda infastningsorgan (3) fir gjorda i polymert material, ^eteadesvis samma 
polymera material. 

3. Dukfaste enligt patentkrav 2,kannetecknal av alt godstjocklckcn (ti) for den 
15 huvudsakliga dclcn (31) av inlaslningsorganet (3) vasentligen undersiiger den 

huvudsakliga godstjockleken (t 2 ) for baskroppen (2). 

4. Dukfaste enligt nagot av ovanstaende patentkrav k annetecknat avatt namnda 
forstarkningselement (22, 23) or anordnade pa undersidan av namnda baskropp (2). 

20 

5. Dukfaste enligt nagot av ovanstaende patentkrav, kannctccknat avatt namnda 
forstarkningselement (22, 23) 8r anordnade p& undcrsidattochattovansidanav 
dukfastet (1) ar anordnad i form av enjamn yta. 

25 6. Dukfaste enligt nagot av ovan namnda patentkrav, k a n n e t c c k n a t av att 
materialct i baskroppen (2) har vasenlligl hogre elasticitelsmodul an aluminium. 

7, Dukfaste enligt n&got av ovanstaende palen1krav,kannetecknat av attdetpa . 
- undcraidan av baskroppen (2) i oraradet kring infastningsorganet (3) finns anoninat 

30 ctt cirkclformigt forstarkixingselement (24). 

8. Dukfasteenligtpatentkrav7,kannetecknat av att atminstone en av namnda 
sig fx&n kant till kant strackande ffiretarkningselement (23), ar integrerade med 
namnda dricelformigt fiirstarkningselwnent (24). 

35 
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9. Dukfaste enligt n&got av ovan nSrnnda patenlkrav, kanneteckriatavatt 
atoinstonccttavnanindafrankaiittil) kant i sig slxackandc fBrstaricmngseJement 
(22), utstrScker sig mcllaa namnda fQrsta (21 A) och andra (21B) fastsattningsorgan. 

5 iO.Duk«steenHgtpatentkiav9,kannctccknat av att nSmnda fastealtaingsorgan 
(2 1) Sr anordoat i namnda forstarkningsclcmcnt (22). 
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SAMMANDRAO 

Foreliggande uppfinning avser ctt dukfaste for nioppstativ, omfattande en baskropp (2) 
mcd ctt ©rata (21A) och ctt andra (21B) fastsattningsorgan, for foTskjutbar fastsattning 
vid ett moppstativ, och infastningsorgan (3), for inflstoing av en duk vid dukfastet (1), 
5 varvid namnda infastningsorgan (3) ar intcgreradc mcd namnda baskropp (2) och att 
namnda baskropp (2) uppvisar i tvS. Ivargaendc riktningar frSn kant till kant sig 
strackandc (orstarkningselement (22, 23). 
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